Abstract
Introduction
inancial integration among major world capital markets has been widely addressed in the literature. Indeed, integration is a major concern to investors and firms since it diminishes the diversification potentials for global portfolio investors. Also, the cost of capital for a local firm in a segmented market is likely to be much higher than for a multinational corporation that has access to international capital markets. Recently, studies have shown that emerging markets provide opportunities to enhance the performance of global portfolios. For instance, Bekaert and Harvey (1997) show that emerging capital markets provide high and predictable returns uncorrelated with other major developed markets.
Wars, political turmoil, economic instability and institutional underdevelopment have traditionally been powerful obstacles to an increased access to Middle-Eastern and North African region (MENA) capital markets. However, MENA countries' financial integration has become a long term goal which is progressively tackled in terms of intra-regional agreements like the Gulf Cooperation Council (GCC) consisting of oil producing Gulf countries. Outside the closed circle of GCC countries, Egypt, Morocco, Jordan and Turkey have progressively open their capital markets to all MENA investors. Furthermore, capital markets in these four countries have recently witnessed significant economic and financial development geared towards an increase in their openness to foreign investors.
Very few articles on MENA capital markets integration have been published and, often, their findings are inconsistent. Abraham, Seyyed and Al-Elg (2001) , in an overview of the stock markets in Bahrain, Kuwait and Saudi Arabia, conclude that the three markets are suitable for international diversification purposes, and also can be used to hedge against oil price fluctuations. They use monthly index returns from 1993 to 1998, which equals to 65 data points, and observe low or negative correlations between markets. The authors argue that their findings underline the potential MENA capital markets offer for risk reduction. Omran and Gunduz (2001) use a multivariate cointegration methodology and find no long term stochastic trends between Jordan, Turkey, Egypt, Israel and Morocco. The authors use 37 monthly observations, from January 1996 to June 1999, and also conclude that MENA capital markets offer diversification incentive to the global investor. Darrat, Elkhal and Hakim (2000) use 35 monthly observations, from October 1996 to August 1999 and find long-term bivariate cointegrative relationships for Morocco-Egypt and Morocco-Jordan, but no multivariate cointegrative relationships between the three capital markets. The authors investigate pairwise long term stochastic trends with the US market and find none. They F conclude that the three markets, as a block, offer diversification potentials for the global investor. A study by Neaime (2002) suggests that GCC markets are segmented and provide diversification potentials. However, the author shows that Morocco, Egypt, Turkey and Jordan are integrated with the world financial markets.
The purpose of this paper is two-fold: Firstly, we investigate whether the liberalization efforts instilled in the region have started crystallizing and triggered financial integration. This is an important issue because increased liberalization within the MENA region will attract investments to the region, which will improve and enhance market growth and liquidity, and reduce the costs of raising capital in the local market. Secondly, we examine whether MENA capital markets should be treated as a block in a globally diversified strategic portfolio. If MENA markets are segmented, an argument for international diversification exists in that each MENA capital market can be considered as a -stand-alone‖ asset class in a globally diversified portfolio.
Previous studies have only used small samples of few MENA capital markets to conclude on the inexistence of intra-regional long-term price linkages. The paper contributes to the literature by applying extensive testing to a larger sample of countries. Furthermore, the paper addresses two conceptual questions yet unanswered: (1) Are there intra-regional linkages with other MENA markets not included in previous studies? (2) Are there any inter-regional linkages between MENA capital markets and other regional blocks? We intend to fill this void in the literature by investigating long-run linkage between eleven MENA capital markets and five regional indices.
The results of our study for the equity markets in Bahrain, Egypt, Israel, Jordan, Kuwait, Lebanon, Morocco, Oman, Saudi Arabia and Turkey indicate that at least one significant relationship exists for the following pairs: Bahrain-Jordan, Israel-Turkey, Morocco-Saudi Arabia; Morocco-Tunisia. Evaluation of inter-regional linkages for those equity markets with five regional Morgan Stanley Capital International indices, determined for Asia, Europe, East Europe, Latin America and North America, suggests the following significant pairwise relationships: Israel-North America, Morocco-North America, Saudi-Arabia-North America, Tunisia-North America, Tunisia-North America, Kuwait-East Europe, and Tunisia-Europe. Our findings also indicate that as a block MENA capital markets do not exhibit common stochastic trends between each other, nor with the regional market indices used in this study. Diversification potentials are also detected when MENA markets are considered for global strategic allocation.
The remainder of this paper is organized as follows. In section 2, the data and methodology are described. In section 3, analysis and interpretations of the empirical findings are provided. A conclusion is presented in Section 4.
Data And Methodology

Sample Selection
Market indices are obtained from Datastream. There are several possible sources for MENA market returns: Morgan Stanley Capital International (MSCI), International Finance Corporation (IFC) and local indices. Each of these sources started to cover MENA markets at different dates. We choose the provider that started the coverage the earliest. For instance, Jordan and Turkey were covered by MSCI in the late 80s. Egypt, Israel, and Morocco are also covered the earliest by MSCI during the 90s. Saudi Arabia, Bahrain and Oman 1 are only covered by IFC. Kuwait, Lebanon and Tunisia 2 price series are only available in local indices, which coverage started in the 90s. For the regional indices, we use MSCI AC Asia, MSCI AC Europe, MSCI AC East Europe, MSCI AC Latin America, and MSCI AC North America. We use regional indices rather than country indices for several reasons: Firstly, it would be difficult to justify the choice of one country versus another within a region; furthermore, it is impossible to perform the analysis with all countries in each region. Secondly, we try to address the issue of 1 Oman MUSCAT (local index) is available since the mid-90s. However, when plotting the return series from 1995 to 2001, we observed inconsistency in the series in 1998 and 1999. Subsequently, we use the price series from the IFC database. 2 IFC has started to cover Tunisia as a -frontier market‖ in a monthly frequency since the end of 1995. We found that the local series -TUNINDEX‖ (available in a daily frequency) has a correlation of 0.91 with IFCM-Tunisia from 1998:01 to 2001:06.
integration in the mindset of a global investor, who is likely to implement a global strategic asset allocation by allocating across regional blocks rather than specific markets.
We use daily, weekly and monthly market index data for observation periods within the January 1990 through December 2001 range. We chose a starting date of January 1 st , 1990 because nine of the eleven MENA price series are only available after 1990. The observation periods for all countries are not the same, but the construction of the indices is based on value-weighted portfolios. MSCI and IFC country indices are usually highly correlated providing consistency to our tests across markets; they capture the spirit of an all-share index by including replicable subsets of shares and targeting sixty percent of total market capitalization. These indices do not take into consideration restrictions on foreign ownership. A summary of the source, starting date and observations for each series is provided in Table 1 .
All prices are in US Dollar. This is more appropriate in segmented markets because inflation trends are taken into account through Fisher equation (Liew, 1995) . Also, it provides uniformity in the comparison of one market to another. When we use local series (Kuwait, Lebanon and Tunisia), prices are converted in Dollars using the exchange rate series provided by Datastream.
Methodology
Linkages among equity markets are important components for country selection within a global asset allocation. International equity linkages and benefits from diversification are known to be inversely related. Also, capital markets are in long-term equilibrium when long-term expectations in one market can be used to predict longterm movements in another market. This association is known as cointegration.
Since we examine if there is a benefit to allocate strategically among the MENA capital markets, the methodology is geared towards testing the existence of cointegration. As indicated previously, MENA markets data coverage does not start at same time. Therefore, bivariate cointegration tests are performed paiwise and the number of observations used in the test corresponds to those in the more recent of the two series.
We investigate regional stock market integration using stock index price levels for all eleven countries and five regional indices. Following Arshanapalli and Doukas (1993) and Granger, Huang and Yang (2000), we conduct bilateral Johansen (1988) cointegration tests to determine if a long-term relationship exists between the markets 3 . Testing for cointegration is undertaken once it is found that each series contains one unit root. 4 That is, for all pairs, we evaluate whether t
found to be I(0) given any particular cointegrating rank, subject to the following five cointegrating equations nested from the most restrictive to the least restrictive:  Case a: no trend nor intercept in the cointegration regression and cointegrating equation-i.e., In the cointegration theory (Engle and Granger, 1987) , if non-stationary variables do not drift apart from each other, there is a long-term linkage between those variables; it is often seen as a test of cross-border equity market efficiency. 4 Both Augmented Dickey-Fuller (ADF) and Kwiatkowski, Phillips, Schmidt and Shin (KPSS) tests are conducted to test whether all series are integrated of order one.
Lags and cases are established using the Akaike Info Criterion (AIC), Schwartz Info Criterion (SIC) and Baysian Info Criterion 5 (BIC). Likelihood ratio is used as a trace statistic to determine the number of cointegration equations between the two non-stationary variables; significance is set by the critical values reported in OsterwaldLenum (1992). Broadly speaking, cointegration analysis provides insights about the benefits of portfolio diversification and strategic asset allocation in this region of the world. Tables 2 and 3 list the results of the Augmented Dickey Fuller and Kwiatkowski, Phillips, Schmidt and Shin 6 tests for unit root in the level of each of the 16 index price series. Values for which we fail to reject the null hypothesis at least at the 5% level are highlighted on both tables. As a result, all results reported on Table 2 indicate that a trend stationary is rejected for the series for daily, weekly, and monthly frequencies. The ADF test result in Table 2 for a four-lag of the monthly series, for instance, indicates a statistic value of -0.411 for Egypt (EG), when the critical values at the 1, 5, and 10 percent levels of significance are -2.59, -1.95, and -1.62, respectively. This result, of course, would lead us to reject a trend stationary for the series. The KPSS tests (Table 3 ) fail to reject stationarity for monthly frequencies in eight of the sixteen series tested. On the other hand, the KPSS test results (Table 3 ) yields a statistic value of 0.439 for the same country and a four-month lag. Comparing this statistic to the critical values of 0.739, 0.463, and 0.347, respectively, for levels of significance at the 1, 5, and 10 percent, lead us to accept the null hypothesis of a trend stationary for the series. Such conflicting test results prevent us from rejecting a trend stationary for that country monthly series, as well for seven other countries.
Results
In sum, results of Tables 2 and 3 allow us to conclude that level series are integrated of order-one for daily and weekly data. For monthly data, the results are puzzling and evidence an interesting situation in which KPSS tests contradict ADF tests results. Moreover, these findings suggest that the results of Darrat, Elkhal and Hakim (2000) based on series of 36 monthly observations need to be reexamined-i.e., cointegration analysis with monthly data among those markets may generate spurious cointegrative relationships. Tables 4 and 5 report the results of 110 bivariate cointegration analysis in daily, weekly and monthly frequencies. Because we were not sure of whether cointegration existed due to infrequent trading or the lack of nonstationarity in one of the variables, we used a conservative approach by concluding on long-term stochastic trends if they could be observed in all frequencies. The consensus of optimal lag/case was typically found with the AIC. However, in some cases we used the SIC because AIC failed to converge to a minimum. In rare cases (for series in weekly and monthly frequencies), we failed to find convergence with either the AIC, SIC and BIC. In such cases, we report -NC‖ (no convergence).
Significant results were found for eight intra-regional, as highlighted on Table 4 , and eight inter-regional, as highlighted on Table 5 , bilateral cointegration equations out of 110 possible relationships. For instance, Table 4 results show at least one significant cointegration relationship for daily, weekly, and monthly frequencies for the following 8 pairs: Bahrain-Jordan (21.30, 20.21, and NC, respectively for daily, weekly, and monthly frequencies); Egypt-Turkey (13.87) Table 5 results indicate at least one significant cointegration relationship for the 5 We evaluate model selection criteria in terms of consistency. As we cannot know the true data generating process, the most asymptotically efficient model selection criterion is the Akaike Info Criterion. If the AIC cannot be minimized, we turned to the SIC and the BIC, respectively. 6 Since ADF tends to be biased not to reject the null hypothesis of non-stationarity, in particular for small samples, more restrictive KPSS tests for the null hypothesis of trend stationarity are used to complement our analysis. It is worth noticing that for the 55 [= (11 x 10) / 2] possible pair combinations between countries in Table  4 , only eight exhibit significant cointegration relationships. As for the 55 possible inter-regional pair combinations of Table 5 , only eight pairs show significant cointegration relationships for their three frequency series. Thus, in the light of these findings we conclude that MENA capital markets, as a block, do not have common stochastic trends between each other, nor with other regional indices. Except perhaps for Israel, Morocco, Saudi Arabia and Tunisia, MENA markets provide long term diversification incentives for North American investors' (Canadian and US) global strategic allocation.
It is true that the access to GCC capital markets has long been restricted to GCC investors. Yet, mutual funds shares in these markets (Bahrain, Kuwait, Oman, and Saudi Arabia) are available to foreign investors. For the other markets (Egypt, Israel, Jordan, Lebanon, Morocco, and Turkey), the access is currently either unrestricted or limited to up to 50 percent ownership of a company's capital. Furthermore, repatriation of capital and dividends are allowed. Accordingly, we show in Figure 1 the risk-return tradeoff examples using 1990-2001 data to confirm potential benefits of global strategic allocations with MENA capital markets. It is shown what happens when we combine, first, just all regional blocks (Asia, Europe, East Europe, Latin America, and North America), second, all regional blocks with MENA countries, as a block (when we build an equally-weighted index for that matter), and, third all regional blocks with individual MENA countries. We report the composition of three portfolios (A, C and D) obtained from minimizing the Value-at-Risk (VaR), i.e., the worst expected loss under normal market conditions, and two other portfolios (B and E) that are optimized by maximizing the Sharpe ratio. Portfolio A (29.9 percent Morocco, 18.9 percent Saudi Arabia, 1.1 percent Turkey, 5.7 percent Tunisia, 4.9 percent Europe, 7.2 percent Latin America, and 27.3 percent North America) would have been a better choice for low-risk tolerance allocation strategies than any other portfolio, such as C (21.8 percent Europe, 13.8 percent Latin America, 56.8 percent North America, and 7.6 percent MENA) that treats MENA markets as a block or even D (24.8 percent Europe, 14.7 percent Latin America, and 60.5 percent North America) that does not include MENA markets. Furthermore, Portfolio C would have been a better choice for low-risk tolerance global allocation strategies than portfolio D, which indicates that a MENA block provides diversification potential in a global regional allocation strategy.
Over the same period, portfolios on the efficient frontier of A, such as B (24.4 percent Morocco, 12.3 percent Saudi Arabia, 3.1 percent Turkey, 18 percent Latin America, and 42.2 percent North America) which includes MENA countries as separate asset would have been a better selection than portfolio E (29.8 percent Latin America and 70.2 percent Latin America), for example, which do not include MENA markets. For risk levels that are higher than about 17 percent, though, there would not have been material advantage in selecting portfolios on the A-B efficient frontier vis-à-vis those on the D-E efficient frontier. Since portfolios on this latter frontier include no MENA markets in their composition, global regional allocation strategies that would have targeted risk-return levels on the upper tail of the efficient frontier, could have been achieved with or without investments in those emerging markets. This result also supports the notion that the major incentive to include MENA countries in global asset allocation strategies comes from the low correlations between the investments returns in those capital markets. Once they are combined the benefits of diversification are amplified. 
S , i
 is the proportion invested in asset i, r i is the realized return on asset i, and
 is the covariance between the returns of asset i and asset j, C is a constant that takes the value of (1) zero for the minimum Value at Risk (portfolios A, D and C) and (2) the risk free rate (T-bill rate) for the maximum Sharpe ratio (portfolios B and E). Portfolio A has an allocation of 29.9 percent in Morocco, 18.9 percent in Saudi Arabia, 1.1 percent in Turkey, 5.7 percent in Tunisia, 4.9 percent in Europe, 7.2 percent in Latin America, and 27.3 percent in North America. Portfolio B has the following weights: 24.4 percent in Morocco, 12.3 percent in Saudi Arabia, 3.1 percent in Turkey, 18 percent in Latin America, and 42.2 percent in North America. Portfolio C allocates 21.8 percent in Europe, 13.8 percent in Latin America, 56.8 percent in North America, and 7.6 percent in MENA. Portfolio D has 24.8 percent in Europe, 14.7 percent in Latin America, and 60.5 percent in North America. Portfolio E allocates 29.8 percent in Latin America and 70.2 percent North America.
Conclusion
Using price levels, we find evidence of a relative high degree of segmentation between MENA markets. Cointegration tests reveal some pairwise but no common stochastic trends to all MENA markets-i.e., no long-run co-movements. We find that Israel and Turkey are more integrated; they seem to process information flows from global markets and act as conduits to other, smaller, MENA markets. Apart from Israel and Turkey, we find little evidence of inter and intra-regional linkages in MENA capital markets. To the best of our knowledge, this result is also interesting since it has not been reported for other emerging markets. Risk-return tradeoff examples also suggest that strategically allocated portfolios across MENA markets could have been beneficial over 1990-2001. In fact, such strategies seem to benefit rather diversification than high risk-return objectives.  1 Indicates the data providers of daily index prices in U.S. Dollar. Local market series are converted into U.S. Dollars using the corresponding exchange rate series provided by Datastream. 2 All developed and emerging markets in the Asian MSCI universe. 3 All developed and emerging markets in the European MSCI universe. 4 Includes Russia and Poland. 5 All developed and emerging markets in the Latin American MSCI universe. 6 Includes USA and Canada. 
